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(54) METHOD AND APPARATUS FOR PROVIDING NUMERICAL CONTROL INFORMATION 



(57) An apparatus and method for generating 
numerical control information for numerically controlling 
machine tools. Contents of corrective editing or correc- 
tion to numerical control information by a processing 
operator is written and stored in a processing method 
database as processing knowledge of the processing 
engineer. When a programmer generates new numeri- 



cal control information, a suitable processing method 
can be used from the processing method database. The 
knowledge included processing conditions by the 
processing operator. The information in the processing 
method database is updated at each and every 
processing. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to an appara- 
tus and method tor generating numerical control infor- 
mation by first writing and storing, as a processing 
method database, changes to a processing method 
extracted from numerical control information and to a 
processing method extracted during a processing oper- 
ation using numerical control information and then 
searching for and using a suitable processing method 
based on the processing method database. 

2. Description of the Related Art 

[0002] An operation of a numerical control machine 
tool can be automatically controlled by inputting numer- 
ical control information and is recently used in a wide 
variety of fields such as microprocessors, power elec- 
tronics, and as a computer controlled machine tool 
(CNC machine tool) by combining with software. 
[0003] Typically, numerical control information such 
as an NC program is constructed from a tool changing 
instruction, a spindle speed instruction, a cutting rate 
instruction, a feedrate instruction, an axis move- 
ment/interpolation instruction, and a miscellaneous 
function instruction, etc., and numerical control informa- 
tion suitable for a machine tool which is the processing 
control object is generated each time. 
[0004] Generally, the numerical control information 
is automatically generated at a programming room by 
inputting raw material data and final component shape 
(or processing element for forming the final component 
shape) to a numerical control information generating 
apparatus such as a CAM and an automatic program- 
ming apparatus. More specifically, the numerical control 
information generating apparatus automatically deter- 
mines a sequence of work elements required to com- 
plete the input processing element (or a processing 
element automatically identified from the input final 
component shape), then determines tools to be used, 
cutting condition, and processing operation pattern for 
each of the determined work elements, and finally, auto- 
matically generates a numerical control information 
which includes, as mentioned above, a tool changing 
instruction, a spindle speed instruction, a cutting rate 
instruction, a feedrate instruction, an axis move- 
ment/interpolation instruction, and a miscellaneous 
function instruction, etc., based on the determined 
processing method. 

[0005] The above mentioned numerical control 
information generating apparatus generally refers to a 
processing method database which includes the deter- 
mination rules when it determines the work elements, 
tools, cutting conditions, and processing operation pat- 



terns. A programmer using the numerical control infor- 
mation generating apparatus needs to perform some 
maintenance work such as continuously updating the 
processing method database in order to obtain a 

5 desired determination result. 

[0006] The numerical control information generated 
at the programming room, on the other hand, is trans- 
ported to the processing site and is most often cor- 
rected by a processing operator. In practice, the 

io processing operator inputs the numerical control infor- 
mation given from the programming room to the CNC 
machine tool, adjusts (corrects and edits) the numerical 
control information by repeating test cuttings, completes 
the numerical control information to be finally used in 

is the processing, and uses the numerical control informa- 
tion for processing control of the machine tool. 
[0007] In a processing of a component with a small 
lot number, there are cases where the processing oper- 
ator would not correct or edit the numerical control infor- 

20 mation, but instead, complete component processing 
for a desired number for the lot by correcting the cutting 
condition using various operation switches on the NC 
operation panel, such as a feedrate override switch, etc. 
[0008] In order to use the contents of the corrective 

25 editing and correction manipulation that are performed 
by the processing operator as processing know-how of 
a processing engineer who actually performs the 
processing work for the next numerical control informa- 
tion generation, this knowledge must be reflected in the 

30 processing method database of the numerical control 
information generating apparatus in the programming 
room. However, this reflection of knowledge requires 
the programmer to specify, sort, classify, and execute 
the correction content each time the processing opera- 

35 tor makes a correction. Thus, in practice, this reflection 
has not been performed. As a result, quality improve- 
ment of the numerical control information could not be 
achieved, and for each and every processing, the 
processing operator must repeat the corrective editing 

40 and correction operation. 

[0009] When a CNC machine tool user who had 
been manually generating the numerical control infor- 
mation decides to introduce a numerical control infor- 
mation generating apparatus to improve efficiency, he 

45 will encounter the following difficulty. 

[0010] Initial data, which is determined by the 
maker of the apparatus, is installed as the processing 
method database when the apparatus is first intro- 
duced. This initial data is usually not suited to the user's 

so particular processing method. Therefore, the user must 
sort and classify the processing knowledge that has 
been accumulated while he generated the numerical 
control information manually and customize the 
processing method database based on the result of the 

55 sorting and classification. This process itself requires a 
tot of labor and man power. 

[0011] As explained above, in the conventional 
numerical control information generating apparatus, it 
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was not easy to immediately reflect the correction to the 
numerical control information in the processing method 
database based on experience and knowledge of the 
processing operator obtained from using the CNC 
machine tool to perform the processing work. Also, it 
was not easy to newly customize the processing 
method database based on the processing know-how 
accumulated over the years by a CNC machine tool 
user. 

[0012] The present invention is conceived to solve 
the above-mentioned problem and an object of the 
present invention is to provide an apparatus for generat- 
ing suitable numerical control information by writing and 
storing, in a processing method database, a numerical 
control information corrective edited by a processing 
operator or a processing method extracted from numer- 
ical control information used for a long period of time, 
searching a suitable processing method through the 
processing method database when a programmer 
newly generates a numerical control information, and 
using the search result. Another object of the present 
invention is to provide an apparatus for generating a 
suitable numerical control information by writing and 
storing, in the processing method database, extracted 
operation interrupting manipulation performed by a 
processing operator during the processing operation 
through various switches on the NC manipulation panel 
and the processing condition that has been changed, 
searching for a suitable processing method through the 
processing method database when a programmer 
newly generates a numerical control information, and 
using the search result. 

SUMMARY OF THE INVENTION 

[0013] The apparatus and method according to the 
present invention comprise: means or a step for writing 
and storing a work expansion model extracted for each 
processing element type based on numerical control 
information as a work expansion database; means or a 
step for writing and storing a tool, a cutting condition, or 
a processing operation pattern for each work element 
type based on the numerical control information as a 
work method database; means or a step for specifying 
the processing element type; means or a step for 
searching through the work expansion database for the 
work expansion model suited to the specified process- 
ing element type; means or a step for searching though 
the work method database for a tool, a cutting condition, 
or a processing operation pattern required for process- 
ing of each of the work elements used by the searched 
work expansion model; and means or a step for gener- 
ating numerical control information using the searched 
result. 

[0014] According to another aspect of the present 
invention, measurement information measured by a 
measuring device is added to the work expansion 
model to be written and stored in the work expansion 



database, the means for specifying the processing ele- 
ment type is means capable of specifying both the 
processing element type and the processing precision, 
the means for searching the work expansion model is 

s means for searching through the work expansion data- 
base for the work expansion model corresponding to the 
specified processing element type and processing pre- 
cision, and the means for searching tools, cutting condi- 
tions, or processing operation patterns required for the 

re processing is means for searching the tools, cutting 
conditions, or processing operation patterns corre- 
sponding to the specified processing precision. 
[0015] According to another aspect of the present 
invention, there is provided a numerical control informa- 

15 tion generating apparatus and method having a work 
method database for determining a cutting condition or 
a processing operation pattern of a work element, for 
generating numerical control information based on the 
cutting condition or the processing operation pattern 

20 determined by using the work method database, the 
numerical control information generating apparatus and 
method comprising: means or a step for writing and 
storing changed cutting condition or processing opera- 
tion pattern using the numerical control information as 

25 an operation interrupting manipulation history data- 
base; and means or a step for generating numerical 
control information giving higher priorities to the 
changed cutting conditions and processing operation 
patterns stored in the operation interrupting manipula- 

30 tion history database when numerical control informa- 
tion is generated based on the cutting conditions or the 
processing operation patterns determined by using the 
work method database. 

[0016] The present invention also includes a 
35 medium in which computer programs for executing each 
of the steps are stored. 

BRIEF DESCRIPTION OF THE DRAWING (s) 
40 [0017] 

Figure 1 is a block diagram of the present invention. 
Figure 2 shows an example of a processing method 
database according to the present invention. 
45 Figure 3 shows another example of a processing 
method database according to the present inven- 
tion. 

Figure 4 shows yet another example of a process- 
ing method database. 
so Figure 5 shows an example of a processing method 
database and an operation interrupting manipula- 
tion history database according to the present 
invention. 

Figure 6 shows another example of a processing 
55 method database and an operation interrupting 
manipulation history database. 
Figure 7 shows an example of processing method 
data of the present invention. 
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DESCRIPTION OF PREFERRED EMBODIMENT(s) 

[0018] The preferred embodiments of the present 
invention are described hereinafter referring to the 
drawings. 

[0019] Fig. 1 is an explanatory diagram showing a 
numerical control information generating apparatus 
according to the present invention connected to a 
numerical control section 20, a processing method ana- 
lyzing section 21, and an operation interrupting manipu- 
lation monitoring section 23. The numerical control 
information generating apparatus generates and out- 
puts numerical control information 19 and the numerical 
control section 20 executes a numerical control opera- 
tion of a machine tool (not shown) based on the numer- 
ical control information 19. 

[0020] The processing method analyzing section 21 
is described in a previously filed application, "Analytical 
Method and Apparatus of NC Program in NC Process- 
ing" (PCT/JP96/03264), and has a function to read the 
numerical control information 19 and to extract process- 
ing elements, work elements required for completing 
the processing element, tools needed for each of the 
work elements, processing operation patterns, and cut- 
ting conditions from the numerical control information. 
[0021] The operation interrupting manipulation 
monitoring section 23 is described in a previously filed 
application, "Operation Manipulation History Collecting 
Method and Apparatus" (PCT/JP98/03746), and has a 
function to monitor and extract changing operations of 
the cutting condition and of the processing operation, 
executed by the operator during the processing opera- 
tion following the numerical control information 19. 
[0022] The processing method analyzing section 21 
and the operation interrupting manipulation monitoring 
section 23 can be incorporated into the numerical con- 
trol apparatus including the numerical control section 
20, can be separate devices from the numerical control 
apparatus, or incorporated into the numerical control 
information generating apparatus. The numerical con- 
trol section 20 can be integrated with the numerical con- 
trol information generating apparatus. In the present 
invention, there is no need to limit the combination and 
structure of these sections. 

[0023] A programmer for generating a numerical 
control information inputs material information data and 
component shape data through a material information 
specifying section 1 and a component shape specifying 
section 2. It is also possible to input the material infor- 
mation data and the component shape data without 
human intervention, by using CAD etc. 
[0024] A processing element extracting section 3 
extracts a processing element type, processing dimen- 
sion, and processing precision required for completing 
the desired component processing from the material 
information data and the component shape data, and 
writes to a processing method data section 15 as 
processing element information. The programmer can 



also directly input, as the processing element informa- 
tion, the processing element type, processing dimen- 
sion, and processing precision required for completing 
the desired component processing to the processing 

5 method data section 15 through a processing element 
specifying section 4. In this manner, the processing ele- 
ment information is first written to the processing 
method data section 15 through either the processing 
element extracting section 3 or processing element 

w specifying section 4. 

[0025] Then, a work expansion model searching 
section 5 reads the processing element information writ- 
ten in the processing method data section 15, searches 
for a work expansion model required for completing the 

75 processing element through a processing method data- 
base 16, and if there is a suitable work expansion 
model, notifies a work element generating section 6 of 
the model. The work element generating section 6 
writes the work element information used in the work 

20 expansion model to the processing method data section 
15. If no suitable work expansion model is found, the 
programmer directly inputs the work element informa- 
tion through a processing method specifying section 14. 
When a plurality of work expansion models are found, 

25 the programmer selects one of the work expansion 
models and inputs the work element information 
through the processing method specifying section 14. 
[0026] Then, a tool searching section 7 identifies 
suitable tools for processing the work element written to 

30 the processing method data section 15 by searching 
through the processing method database 1 6 and noti- 
fies a tool generating section 8 of the tool information 
about the tools. The tool generating section 8 searches 
through an available tool database 9 for a tool that con- 
as forms with the notified tool information and if there is 
such a tool, writes the tool information to the processing 
method database 15. If there are no tool or a plurality of 
tools, the programmer either directly inputs the tool 
information or selects one of the tools and inputs the 

40 tool information through the processing method specify- 
ing section 14. 

[0027] Next, a processing operation pattern search- 
ing section 10 identifies a processing operation pattern 
suited for processing the work element written in the 

45 processing method data section 15 by the tool written 
also in the data section 15 by searching through the 
processing method database 16 and notifies a process- 
ing operation pattern generating section 11 of the 
processing operation pattern information. If no suitable 

so processing operation pattern is found after searching, 
the processing operation pattern searching section 1 0 
identifies, by searching again, a processing operation 
pattern for a case where the same work element is proc- 
essed by a similar tool and notifies the processing oper- 

55 ation pattern generating section 1 1 of the processing 
operation pattern information. The processing operation 
pattern generating section 11 writes the notified 
processing operation pattern information to the 
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processing method data section 15. 

[0028] Then, a cutting condition searching section 

12 identifies a suitable cutting condition for processing 
the work element using tools by the processing opera- 
tion pattern, ail of which are written in the processing 
method data section 15, by searching the processing 
method database 16 and notifies a cutting condition 
generating section 13 of the cutting condition informa- 
tion. If no suitable cutting condition is found during the 
search, the cutting condition searching section 12 iden- 
tifies, by searching again, a cutting condition for a case 
where the same work element is processed by a similar 
tool and notifies the cutting condition generating section 

13 of the cutting condition information. The cutting con- 
dition generating section 13 writes the notified cutting 
condition information to the processing method data 
section 15. 

[0029] In this manner, the processing element infor- 
mation, the work element information, the tool informa- 
tion, the processing operation pattern information, and 
the cutting condition information, all of which match the 
processing element information are sequentially written 
to the processing method data section 15. The pro- 
grammer can rewrite this information written by each of 
the searching and generating sections, through the 
processing method specifying section 14 as he desires. 
[0030] Finally, a numerical control information gen- 
erating section 17 reads information about the work ele- 
ment, the tool, the processing operation pattern, and 
the cutting condition from the processing method data 
section 1 5 and generates numerical control information 
19 for each work element. During this procedure, the 
numerical control information generating section 17 
identifies, for each of the work elements, if there has 
been changes by the operator on the cutting conditions 
or on the processing operation patterns during the 
processing operation by searching an operation inter- 
rupting manipulation history database 18. When there is 
any change history, the changes are given higher prior- 
ities than the cutting conditions and the processing 
operation patterns written in the processing method 
data section 15 and the numerical control information 
19 is generated based on the cutting conditions and 
processing operation patterns written in the operation 
interrupting manipulation history database 18. 
[0031] The procedures for generating the numerical 
control information 19 has been described referring to 
fig. 1. The processing method database 16 and 
processing method database generating section 22, 
and the operation interrupting manipulation history 
database 18 and operation interrupting manipulation 
database generating section 24 shown in fig. 1 are 
described hereinafter referring to the figs. 2, 3, 4, 5, and 
6. 

[0032] Fig. 2 shows a portion of the processing 
method database and indicates that each processing 
element has link information to the processing preci- 
sion, the processing dimension, and the work expan- 



sion model for completing the processing element as 
detailed information and link information to the detailed 
information for the same processing element but differ- 
ent processing precision, different processing dimen- 

5 sion, and different work expansion model. Fig. 2 shows 
a case where only one detailed information item is 
present as a drill hole processing element. If new work 
element, tool, processing operation pattern, and cutting 
condition are extracted for a new drill hole processing 

io element by analyzing the numerical control information 
19 by the processing method analyzing section 21, the 
processing method database generating section 22 
updates the processing method database for the drill 
hole processing element based on the various extracted 

75 information. Fig. 3 shows a case where new detailed 
information for the drill hole processing element is 
added to the case of fig. 2. 

[0033] Fig. 4 shows information about a work 
expansion model linked at the link information to a work 

20 expansion model of each of the processing elements. 
For example, the work expansion model linked at the 
connection 4-1 for drill hole processing element is 
shown to perform the center operation and beveling 
operation as a first work element and to execute the drill 

25 work element as a second work element. Moreover, for 
each of the work elements, link information is present 
for the tool required for the processing, the processing 
operation pattern using the tool, and the cutting condi- 
tion for operating the tool in the processing operation 

30 pattern. 

[0034] Fig. 5 shows linked information of the tool 
required for processing and processing operation pat- 
tern, linked from each of the work elements. For exam- 
ple, the figure shows that the type of the center and 

35 beveling work element linked at a connection 5-1 is a 
drill, the material is high-speed steel, and the drill radius 
which is the tool dimension is 30.0 mm, and that the 
processing operation pattern of the hole circle end mill 
work element linked at a connection 5-18 is the hole cir- 

40 cle cycle. 

[0035] Fig. 5 further shows change information of 
the processing operation pattern linked from each of the 
work elements, the change information being a portion 
of the operation interrupting manipulation history data- 

45 base 18, shown in fig. 1. The figure shows that the 
processing operation pattern of the drill work element 
linked at a connection 5-1 7 is changed from a drill cycle 
to a deep hole drill cycle by an operation interrupting 
manipulation of an operator during the processing oper- 

50 ation. When the processing operation pattern is 
changed by such an operation interrupting manipulation 
of an operator during the processing operation, the 
operation interrupting manipulation monitoring section 
23 extracts the change content and the operation inter- 

55 rupting manipulation database generating section 24 
databases the changes as an operation interrupting 
manipulation database 18, as already mentioned. 
[0036] Fig. 6 shows cutting conditions linked from 
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each of the work elements. For example, it is shown that 
the cutting speed of the drill work element linked at a 
connection 6*2 is 100m/min, the cutting depth 5.0 mm, 
and the feedrate 0.15 mm/rev. The figure also shows 
that, for the drill work element linked at the connection 5 
6-2, the feedrate override is changed to 120% by an 
operation interrupting manipulation of an operator dur- 
ing the processing operation and that, for a drill work 
element linked at a connection 6-7, a manual returning 
manipulation is performed when the processing depth w 
has reached 30.0 mm by an operation interrupting 
manipulation of an operator during the processing oper- 
ation. These changes are, as already stated, extracted 
by the operation interrupting manipulation monitoring 
section 23 and is made into a database as an operation 15 
interrupting manipulation database 18 at the operation 
interrupting manipulation database generating section 
24. 

[0037] Even though the databases have been 
described in the previous description, the structure of 20 
the databases used in the present invention is not lim- 
ited to the structure shown in figs. 2, 3, 4, 5, and 6, and 
can be any suitable structure. An example of generation 
of the processing method data is described hereinafter 
in which the processing method database 16 and the 25 
operation interrupting manipulation history database 18 
have the contents as shown in figs 2 through 6. 
[0038] If the processing element extracting section 
3 or the processing element specifying section 4 shown 
in fig. 1 writes the processing element type, the 30 
processing dimension, and the processing precision as 
shown in fig. 7 as the processing method data, the work 
expansion model searching section 5 and the work ele- 
ment generating section 6, the tool searching section 7 
and tool generating section 8, the processing operation 35 
pattern searching section 10 and the processing opera- 
tion pattern generating section 11, and the cutting con- 
dition searching section 12 and the cutting condition 
generating section 13 search through the processing 
method database 16, generating the processing 40 
method data as shown by the bold line in fig. 7. 
[0039] In the embodiment, the timing for reflecting 
the cutting condition and the processing operation pat- 
tern changed by the operation interrupting manipulation 
of the operator is at the time when the numerical control 45 
information generating section 17 generates the numer- 
ical control information 19 based on the processing 
method data section 15. However, there is no restriction 
to limit the timing to be at that point. The changes to the 
processing operation pattern can be reflected when the so 
processing operation pattern searching section 10 
searches through the processing method database 16 
and the operation interrupting manipulation history 
database 1 8 and writes to the processing method data 
section 1 5. The changes to the cutting condition can be 55 
reflected when the cutting condition searching section 
12 searches through the processing method database 
16 and the operation interrupting manipulation history 



database 18 and writes to the processing method data 
section 15. 

ADVANTAGES 

[0040] According to the present invention, process- 
ing methods extracted from a numerical control informa- 
tion, which has been corrected and edited by a 
processing operator or numerical control information 
which has been used for a long period of time can be 
written and stored in a processing method database. 
When a programmer generates new numerical control 
information, the programmer can search through the 
processing method database for a suitable processing 
method and can generate a suitable numerical control 
information by using the search result. It is also possible 
to write and store extracted operation manipulation and 
changed processing condition performed by a process- 
ing operator using various switches on the NC manipu- 
lation panel during the processing operation to a 
processing method database. When a programmer 
generates a new numerical control information, the pro- 
grammer can search through the processing method 
database for a suitable processing method and can 
generate suitable numerical control information using 
the search result. 

[0041] Thus, by combining the "Analytical Method 
and Apparatus of an NC Program in NC Processing" 
(PCT/JP96/03264), "Operation Manipulation History 
Collecting Apparatus and Method in an NC Processing" 
(PCT/JP98/03746), (both of which are already filed) and 
the apparatus and method for generating numerical 
control information according to the present invention, 
the process for the programmer to sort and classify his 
knowledge and to incorporate it in the database when 
introducing a numerical control information generating 
apparatus will no longer be required and a database 
can be generated from the numerical control informa- 
tion that had been used over the years and directly 
used. After introduction of the apparatus, there is no 
longer a need for the programmer to ask the processing 
knowledge from the processing operator for sorting and 
classifying, and incorporating into the database. The 
database can be updated from the operation interrupt- 
ing manipulation during the processing operation and 
directly used. Furthermore, because the database can 
be updated using the most recent numerical control 
information at each and every processing and can be 
used directly, the database will no longer become obso- 
lete. 

Claims 

1 . A numerical control information generating appara- 
tus, comprising: 

means for writing and storing a work expansion 
model as a work expansion database, said 
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work expansion model extracted for each 
processing element type based on numerical 
control information; 

means for writing and storing a tool, a cutting 
condition, or a processing operation pattern as 5 
a work method database for each work ele- 
ment type based on said numerical control 
information; 

means for specifying said processing element 
type; w 
means for searching through said work expan- 
sion database for said work expansion model 
corresponding to said specified processing ele- 
ment type; 

means for searching through said work method is 
database for a tool, a cutting condition, or a 
processing operation pattern required for 
processing each work element used in said 
searched work expansion model; and 
means for generating numerical control infor- 20 
mation using said searched result. 

A numerical control information generating appara- 
tus according to claim 1 , wherein, 

25 

measurement information measured at a 
measuring device is added to the work expan- 
sion model to be written and stored in said 
work expansion database, 

said means for specifying the processing ele- 30 
ment type is means capable of specifying said 
processing element type and processing preci- 
sion, 

said means for searching said work expansion 
model is means for searching through said 35 
work expansion database for said work expan- 
sion model corresponding to said specified 
processing element type and processing preci- 
sion, and 

said means for searching a tool, a cutting con- 40 
dition, or a processing operation pattern 
required for said processing is means for 
searching a tool, a cutting condition, or a 
processing operation pattern corresponding to 
said specified processing precision. 45 

A numerical control information generating appara- 
tus having a work method database for determining 
a cutting condition or a processing operation pat- 
tern of a work element, for generating numerical 50 
control information based on a cutting condition or a 
processing operation pattern determined by using 
said work method database, said numerical control 
information generating apparatus comprising: 

55 

means for writing and storing, as an operation 
interrupting manipulation history database, a 
cutting condition or a processing operation pat- 



tern which have been changed during a 
processing operation using said numerical con- 
trol information; and 

means for generating numerical control infor- 
mation giving a higher priority to the changed 
cutting condition or processing operation pat- 
tern stored in said operation interrupting 
manipulation history database when generat- 
ing numerical control information based on a 
cutting condition or processing operation pat- 
tern determined by using said work method 
database. 

4. A numerical control information generating method 
comprising the steps of: 

writing and storing a work expansion model as 
a work expansion database, said work expan- 
sion model extracted for each processing ele- 
ment type based on a numerical control 
information; 

writing and storing a tool, a cutting condition, or 
a processing operation pattern as a work 
method database for each work element type 
based on said numerical control information; 
specifying said processing element type; 
searching through said work expansion data- 
base for said work expansion model corre- 
sponding to said specified processing element 
type; 

searching through said work method database 
for a tool, a cutting condition, or a processing 
operation pattern required for processing each 
work element used in said searched work 
expansion model; and 

generating numerical control information using 
said searched result. 

5. A numerical control information generating method 
in a numerical control information generating appa- 
ratus having a work method database for determin- 
ing a cutting condition or a processing operation 
pattern of a work element, for generating numerical 
control information based on a cutting condition or a 
processing operation pattern determined by using 
said work method database, said numerical control 
information generating method comprising the 
steps of: 

writing and storing, as an operation interrupting 
manipulation history database, a cutting condi- 
tion or a processing operation pattern which 
have been changed during a processing oper- 
ation using said numerical control information; 
and 

generating numerical control information giving 
a higher priority to the changed cutting condi- 
tion or processing operation pattern stored in 
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said operation interrupting manipulation history 
database when generating numerical control 
information based on a cutting condition or 
processing operation pattern determined by 
using said work method database. s 

6. A medium in which computer programs for execut- 
ing each of the steps for a method according to 
claim 4 are stored. 

10 

7. A medium in which computer programs for execut- 
ing each of the steps for a method according to 
claim 5 are stored. 
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